Effects of acute ethanol exposure on the early inflammatory response after excisional injury.
Alcohol consumption is involved in over half of all trauma-related injuries. These patients are known to exhibit a higher incidence of mortality and morbidity following injury compared with patients not exposed to ethanol. As studies from our laboratory demonstrated that ethanol exposure impairs re-epithelialization and angiogenesis after dermal wounding and because the earlier inflammatory phase of wound healing is likely to influence later responses, we chose to examine neutrophil infiltration and chemokine and proinflammatory cytokine levels in the skin following administration of a dermal excisional wound. BALB/c mice were given ethanol at a dose designed to increase blood alcohol concentration to 100 to 120 mg/dL at 30 minutes after treatment. Mice were then subjected to a full-thickness excisional wound. Wounds from ethanol and saline-treated mice were collected within the first 24 hours postinjury to assess neutrophil infiltration and myeloperoxidase (MPO) activity, neutrophil chemoattractant macrophage inflammatory protein-2 (MIP-2) and KC levels, and proinflammatory cytokine interleukin-1 beta (IL-1beta) and tumor necrosis factor alpha (TNFalpha) levels. At 12 and 24 hours after injury, MPO in wounds from ethanol-exposed mice was significantly reduced compared with wounds from vehicle-treated animals. Despite this, histological examination of wounds did not reveal a difference in neutrophil infiltration between the 2 groups. Peak levels of MIP-2 and KC observed at 12 hours postinjury were decreased in wounds from ethanol-treated mice by 32 and 45%, respectively, relative to wounds from control mice. Levels of TNFalpha and IL-1beta (potent inducers of MIP-2 and KC, as well as neutrophil activation) were also assessed. Levels of TNFalpha were not elevated in either group after injury. However, IL-1beta demonstrated significantly lower peak levels at 6 hours postinjury in wounds from ethanol-treated mice, 58% less than wounds from controls. These studies reveal that early dermal inflammatory responses including MPO activity, production of MIP-2, KC, and IL-1beta are impaired in mice given ethanol before injury, which may also have detrimental affects on later stages of wound healing.